After transition from the Dirac equation to the Schrödinger-type relativistic equation with effective potentials of the Schwarzschild and Reissner-Nordström (RN) fields, the existence of the stationary state of fermions with real square-integrable radial wave functions is proved. The fermions are localized near the event horizon within the range from zero to several fractions or a few units of the Compton wavelength of a fermion as a function of the gravitational and electromagnetic coupling constants and the angular and orbital momenta , jl. Electrically neutral atomic-type systems (Schwarzschild and RN collapsars with fermions in bound states) are proposed as particles of dark matter.
Introduction
Earlier, in [1] , [2] the existence of the stationary bound states of fermions localized near the event horizons, in the intervals from zero to fractions or a few units of the Compton wavelength of fermions as a function of the gravitational and electromagnetic coupling constants and the angular and orbital momenta , jl was proved for Schwarzschild and Reissner-Nordström metrics using the relativistic equations of Schrödinger type with effective potentials.
In [1] , the energies of bound stationary states of fermions for the fields with rotation (Kerr and Kerr-Newman space-time) were also announced.
In this paper, the results obtained in [1] , [2] are briefly reproduced to form the basis of the suggestion that collapsars with fermions in bound states can be considered as dark matter particles.
The following system of units 1 c  is mostly used in this paper
The following notations are used:
-The Schwarzschild field with point mass M : 
2.
Is it possible to create conditions of existence of stationary bound states of fermions in external gravitational fields?
The Reissner-Nordström and Schwarzschild metrics are     2  2  2  2  2  2  2 sin , 
2. Possibility to separate variables 
3. The density of the current of Dirac particles 
On the contrary, current density j  is nonzero for any of functions
IMPORTANT:
We limit our consideration to the class of real radial functions
5.
The system of equations for real radial functions
The system of equations is real if 0 
where ;,
The Kerr field:
The Kerr-Newman field: 2  2  2  2  2  2 ;,
Interval 11     is the allowed interval of the particle energy in the bound state. 
Conclusions
After consideration of solutions of the Schrödinger type equations with effective potentials in the quantum mechanics of fermion motion in the classical Schwarzschild and
Reissner-Nordström fields, the following results are obtained:
( Our consideration shows that using the relativistic second-order equation expends our opportunities to obtain the regular solutions of the quantum mechanics of half-spin particle motion in external gravitational fields.
